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Lisamarie Fahy, BS, David K. W. Chew, MD, Magruder C. Donaldson, MD, John A. Mannick, MD,
Anthony D. Whittemore, MD, and Michael Belkin, MD, Boston, Mass
Objective: Repair of thoracovisceral aortic aneurysms (TVAA) after previous open repair of an infrarenal abdominal aortic
aneurysm (AAA) poses significant challenges. We sought to better characterize such recurrent aneurysms and to evaluate
their operative outcome.
Methods: We reviewed the records and radiographs of 49 patients who underwent repair of TVAAs between 1988 and
2002 after previous repair of an AAA. Visceral artery reconstructions were completed with combinations of beveled
anastomoses, inclusion patches, and side arm grafts. In 14 patients visceral endarterectomy was required to treat
associated occlusive disease. Sixteen patients had cerebrospinal fluid drainage, and 10 patients had distal perfusion during
cross-clamping.
Results: Patient mean age was 72 years, and 80% were men. Fifty-one percent of patients had symptomatic disease, and
average TVAA diameter was 6.2 cm. Mean time between AAA and TVAA repair was 77 months. Twenty-six percent of
aneurysms were restricted to the lower visceral aortic segment, 35% extended to the diaphragm, another 35% extended to
the distal or middle thoracic aorta, and 4% involved the entire remaining visceral and thoracic aorta. The 30-day operative
mortality rate was 4.1% in patients with nonruptured aneurysms and 50% in patients with ruptured aneurysms, for an
overall mortality rate of 8.2%. Fifteen patients (30.6%) had major morbidity, including paresis in two patients and
dialysis-dependent renal failure in five patients. At late follow-up, three patients required further aortic operations to
treat additional aneurysms, and four patients had fatal aortic ruptures. Two-year and 5-year cumulative survival rates
were 61% (7.5%) and 37% (7.8%), respectively. At univariate analysis, operative blood loss was the sole significant
predictor of major morbidity (P < .023), and rupture (P < .030, P < .0001) and aneurysm extent (P < .0007, P < .0001)
correlated with both operative death and long-term survival. Only aneurysm extent (P < .010, relative risk 37.3)
remained a significant predictor of long-term survival at multivariate analysis.
Conclusion: Elective repair of TVAAs after previous AAA repair can be performed with an acceptable level of operative
mortality, though with considerable operative morbidity. Limited long-term survival mandates careful patient selection,
and the high mortality associated with ruptured TVAA underscores the need for post-AAA surveillance. (J Vasc Surg
2004;39:1163-70.)More than 60,000 operations are performed annually
in the United States to treat infrarenal abdominal aortic
aneurysms (AAAs). While generally considered a safe, effec-
tive, and durable procedure,1,2 in 4% to 14% of patients
undergoing AAA repair a new aneurysm subsequently de-
velops in the aortic segment proximal to the original
graft.3-5 Such recurrent thoracovisceral aortic aneurysms
(TAAAs) pose a considerable surgical challenge, and are
associated with significant mortality and morbidity. Pub-
lished series have reported mortality rates of 12% to 28% for
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67% and 100% for ruptured aneurysms.3,8-10 Renal failure
and spinal ischemia are common complications of repair,
and postoperative morbidity rate has approached 75% in
some reports.7 In this study we sought to better character-
ize recurrent thoracovisceral segment aortic aneurysms af-
ter AAA repair and to evaluate the influence of various
perioperative risk factors on short-term and long-term op-
erative outcome.
METHODS
All patients at our institution who underwent open
surgical repair of an aortic aneurysm involving the renal or
mesenteric vessels after previous open repair of an infrarenal
AAA over the 14 years from January 1, 1988, to December
31, 2002, were identified from a prospective computerized
surgical registry database. Demographic variables, preoper-
ative comorbid conditions, operative details of both initial
and secondary procedures, and postoperative outcomes
were obtained from the database and supplemented from
the hospital computerized medical record system and chart1163
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able relevant radiographic images from before AAA repair
through repair of the visceral segment aneurysm were re-
viewed.
Forty-nine consecutive patients, representing 4.4% of
1104 patients who underwent repair of an aortic aneurysm
at our institution during the study period, met the inclusion
criteria, and data for these patients were selected for analy-
sis. TAAAs greater than 5 cm in patients without prohibi-
tive comorbid conditions and a reasonable life expectancy,
as well as symptomatic aneurysms of any size, were consid-
ered for operative repair. Both true and false visceral seg-
ment aneurysms were included in the study cohort. Twenty
patients (41%) had undergone initial AAA repair at our
institution, and 29 patients (59%) underwent AAA repair at
an outside institution. Repairs were predominately per-
formed via thoracoretroperitoneal exposures. Visceral ar-
tery reconstructions were completed with various combi-
nations of beveled anastomoses, inclusion patches, and side
arm grafts. Visceral or renal endarterectomy and maneuvers
to minimize spinal cord and visceral ischemia were per-
formed in selected cases.
Length of stay, major and overall postoperative mor-
bidity, perioperative and in-hospital mortality, and long-
term survival were determined. Major morbidity was de-
fined as occurrence within 30 days of myocardial infarction,
renal failure requiring dialysis, stroke, colon ischemia, spi-
nal cord ischemia, or bleeding requiring repeat operation.
Statistical significance with univariate and multivariate anal-
ysis was determined for the effect of individual comorbid
conditions, and demographic, preoperative, and operative
variables, on the primary end points of death or major
Table I. Characteristics of patients undergoing TVAA
repair after previous AAA repair
n %
Demographic data
Mean age (y) 72
Male gender 39 80
TVAA size
Mean (cm) 6.2
Median (cm) 6.0
Range (cm) 4–10
Symptoms 25 51
Comorbid conditions
Diabetes mellitus 5 10
Smoking 22 45
Hypertension 35 71
Coronary artery disease 32 65
Congestive heart failure 4 8
Arrhythmia 4 8
Previous CABG 11 22
Previous stroke 3 6
Chronic pulmonary disease* 18 37
Chronic renal disease† 5 10
TVAA, Thoracovisceral abdominal aortic aneurysm; AAA, abdominal aortic
aneurysm; CABG, Coronary artery bypass grafting.
*Home oxygen, FEV1 35% predicted; PCO2 45.
†Creatinine 2.0 mg/dL or hemodialysis.complication within 30 days of operation, as well as for time
to median survival. Operative variables analyzed included
graft size, estimated blood loss, aneurysm extent, spinal
cord protection, visceral and intercostal reconstruction,
and visceral endarterectomy. In addition, risk factors that
influenced development of individual postoperative com-
plications, as well as the effect of each postoperative com-
plication on operative death and long-term survival, were
statistically determined. Categorical variables were evalu-
ated with the Fisher exact test, and continuous variables
were evaluated with the t test. Survival was investigated
with the Kaplan-Meier log-rank test. Multivariate analysis
using logistic regression and Cox proportional hazards
models were calculated with SAS version 8.2 (SAS Insti-
tute, Cary, NC). P .05 was considered statistically signif-
icant, and variables with a P value of .10 were included in
multivariate analysis.
RESULTS
The study cohort included 39 men (80%) and 10
women (20%), with mean age of 72 years (range, 55-82
years). Patient demographic and comorbid characteristics
are listed in Table I. The mean interval between AAA and
TVAA repair was 77 months (range, 7-202 months).
Twenty percent of the previous AAA repairs were per-
formed because of rupture, and 37% required bifurcated
grafts. Patients with ruptured AAAs had a significantly
shorter mean time to TVAA development than did patients
with nonruptured AAAs (4.3 vs 6.4 years; P  .024).
Table II. Operative details of TVAA repair
n %
Diaphragm division
Circumferential 43 88
Radial 3 6
None 3 6
Proximal clamp
Infraceliac 4 8
Supraceliac 25 51
Mid-thoracic 17 35
Beyond left subclavian 2 4
Distal aortic arch 1 2
Distal control
AAA graft clamp 40 82
Occlusion balloon 9 18
Left renal artery
Carrel patch 14 29
Side arm graft 13 27
Lumbar/intercostal vessels
Within proximal bevel 12 24
Within distal bevel 1 2
Carrel patch 3 6
Side arm graft 1 2
Oversewn 8 16
Visceral endarterectomy 14 29
Visceral ostial aneurysm 5 10
Estimated blood loss (mL)
Mean 4040
Range 500–9000
TVAA, Thoracovisceral abdominal aortic aneurysm.
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a visceral aortic segment known to be ectactic or aneurys-
mal (mean diameter, 3.5 cm) at the initial AAA repair. Four
additional patients were noted at TVAA repair to have a
remnant length of infrarenal native aorta proximal to the
AAA graft that measured from 2 to 5.6 cm. The time to
surgical repair of the TVAA was not significantly different
in these 16 patients compared with the group as a whole.
The mean AAA graft size was 22 mm at graft implantation,
and had dilated to a mean of 24 mm at the subsequent
TVAA repair. Of the 25 patients (51%) with symptomatic
TVAAs, 17 patients had back pain, 13 had abdominal pain,
and six had both back and abdominal pain. There were four
ruptured TVAAs, including two contained ruptures, one
fatal free intraoperative rupture, and one aortoduodenal
fistula that necessitated emergent repair because of hemo-
dynamic instability. Average aneurysm diameter was 6.2 cm
(range, 4-10 cm); 45% were 5 to 6 cm in diameter, and 35%
were greater than 6 cm. Six aneurysms (12%) were anasto-
motic false aneurysms involving the visceral segment, and
the remainder were true aneurysms. None of the aneurysms
were infected.
Operative details. As depicted in Fig 1, 13 TVAAs
(26%) were restricted to the lower visceral aortic segment,
17 (35%) extended to the diaphragm (Fig 2), another 17
extended to the distal or middle thoracic aorta, and 2 (4%)
involved the entire remaining visceral and thoracic aorta. In
16 patients (33%) a cerebrospinal fluid drain was placed for
spinal cord protection. Distal aortic perfusion was used in
10 patients, and included 6 axillofemoral grafts, 2 axilloiliac
grafts, 1 axillodistal aortic graft, and a single atriofemoral
bypass. A double-clamp technique was used during the
proximal anastomosis in each of these patients, and seven of
the 10 had both distal perfusion bypass and a cerebrospinal
fluid drainage catheter. Patients were routinely given heparin
for anticoagulation, and in all but four patients a thoracoret-
roperitoneal exposure was used. Single-lung ventilation
was used in fewer than a third of patients.
Further operative details are given in Table II. Graft
diameter ranged from 16 to 24 mm (mean, 21 mm), and
the most common graft implanted was 22 mm in diameter.
Fig 1. Thoracovisceral aneurysm extent.In four patients bifurcated grafts were placed to treat con-
comitant iliac aneurysmal disease. A beveled proximal anas-
tomosis was used to reconstruct the visceral segment in 45%
of patients (Fig 3). In most of these cases the superior
mesenteric artery, celiac artery, and right renal artery were
included in the bevel, whereas in seven patients both renal
arteries were incorporated. Visceral reconstruction was ac-
complished with various configurations of distal beveled
anastomoses in 16% of patients, and a visceral inclusion
patch in 33% of patients (Fig 3). In a single case involving a
saccular aneurysm at the level of the left renal artery in a
patient who had undergone a previous left-sided nephrec-
tomy, an onlay Dacron aortic patch was used to reestablish
visceral segment continuity. Intraoperative complications
included two incidental splenectomies, an inferior vena
caval injury, and incidental nephrectomy and adrenalec-
tomy performed in lieu of left renal artery revision in a
patient with a small, chronically stenotic renal artery and
prolonged primary visceral ischemia.
Outcomes. Mean follow-up after TVAA repair was
37.8 months (median, 23.5 months; range, 0-123.2
months). Three patients (6%) were lost to follow-up, de-
fined as last patient contact more than 18 months previous.
The 30-day operative mortality rate was 4.1% in patients
with nonruptured TVAAs and 50% in patients with rup-
tured aneurysms, for an overall mortality rate of 8.2%.
There were four deaths. One patient died on the operating
Fig 2. Metachronous visceral segment aortic aneurysm extending
to level of the diaphragm in a patient with previous infrarenal
abdominal aortic aneurysm repair.
mosi
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the initial stages of exposure. Two patients died of multiple
organ failure; one of these patients was operated on emer-
gently because of an aortoduodenal fistula, and the other
patient had preoperative dialysis-dependent renal failure
and chronic mesenteric ischemia. The fourth patient had an
extensive TVAA, and died of bilateral stroke after atri-
ofemoral bypass and aortic arch cross-clamping. Overall
and elective in-hospital mortality rates were 10.2% and
6.1%, respectively, and 6-month mortality rate was 14.6%.
The major and overall postoperative morbidity rates
were 30.6% and 73.5%, respectively. Details of major and
minor morbidity are listed in Table III. Two patients
(4.1%) had paraparesis, which was permanent in both. In
one of these patients the proximal clamp was at the level of
Table III. Postoperative morbidity in patients undergoing
n
Major morbidity
Myocardial infarction 5
Dialysis-dependent renal failure 5
Stroke 3
Paraparesis 2
Colon ischemia 2
Repeat operation to threat bleeding 1
Other morbidity
Arrhythmia 15
Pulmonary 14
Non-dialysis-dependent renal failure 14
Coagulopathy 4
Deep venous thrombosis 3
Gastrointestinal bleed 1
Hematoma 1
Wound infection 1
TVAA, Thoracovisceral abdominal aortic aneurysm; AAA, abdominal aorti
Fig 3. Visceral reconstruction: A, Proximal beveled ana
patch, left renal artery side arm. C, Distal beveled anastothe diaphragm, and neither spinal drainage nor distal aortic
perfusion was used. Spinal drainage, distal aortic perfusion,
and intercostal reimplantation were all used in the other
patient. Of note, however, the aneurysm in this patient was
uniquely tortuous, with a hairpin bend that extended into
the right side of the chest, and this inaccessible segment of
distal thoracic aorta was ultimately excluded as part of the
TVAA repair. Of the five patients in whom permanent
dialysis-dependent renal failure developed, three had severe
preoperative renal insufficiency (mean creatinine concen-
tration [Cr], 3.0 mg/dL) and a fourth required a simulta-
neous nephrectomy because of malignancy. Only two of
these patients, each with renal failure as the sole complica-
tion, survived long-term; the other three patients died of
multisystem failure. An additional 14 patients (29%) had
A repair after previous AAA repair
Total Ruptured
% n %
10
10
6
4
4
2
30 3 75
29 2 50
29 1 25
8 1 25
6 1 25
2
2
2
rysm.
osis, left renal artery Carrel patch. B, Visceral inclusion
s.TVA
c aneustom
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maximum Cr, 4.9 mg/dL; discharge Cr, 2.0 mg/dL).
Mean length of stay was 19.4 days (range, 3-76 days).
During follow-up, three distal aneurysms developed
(two femoral pseudoaneurysms and one popliteal aneu-
rysm), and three patients required one or more operative
procedures to treat additional new aortic disease. Specifi-
cally, in one patient a more proximal thoracic aortic aneu-
rysm developed 15 months after TVAA repair; in another
patient an aortoduodenal fistula developed 1 year after
TVAA repair, followed by a thoracic aortic aneurysm 5.5
years later; and in the third patient, in whom a ring of native
aorta involving both renal arteries had been left between
the AAA and TVAA grafts, an infected pseudoaneurysm of
the proximal anastomosis of the original AAA graft devel-
oped at 9 months, requiring AAA graft explantation. In-
cluding this last patient, four patients had subsequent fatal
aortic ruptures (three new aneurysms, one pseudoaneu-
rysm), at a mean of 26 months after TVAA repair. Thus
there was at minimum a 12% rate (6 of 49) of combined
fatal and nonfatal late aortic and graft-related events in the
series. Seventy-six percent of the 46 patients not lost to
follow-up died during the course of the study. Twenty-one
of the 39 deaths (54%) were of undetermined cause. Apart
from aortic rupture, additional causes of late death were
multiple organ failure, malignancy, and arrhythmia in two
patients each, and sepsis, intracranial hemorrhage, renal
failure, and rupture of an intracerebral aneurysm in one
patient each. The overall 2-year and 5-year cumulative
survival rates were 61% (SD,7.5) and 37% (7.8; Fig 4),
respectively.
Outcomes analysis (Table IV). At univariate analysis
over the range of preoperative, intraoperative, and postop-
erative variables assessed, rupture (P .030) and aneurysm
extent (P  .0007) significantly predicted operative mor-
Fig 4. Five-year cumulative survival after thoracovisce
aneurysm repair.tality, whereas a trend toward significance was seen with
aneurysm size (P  .069, t test). The small number of
events precluded meaningful multivariate analysis of oper-
ative mortality. Estimated blood loss (P .023, t test) was
the sole significant univariate predictor of major morbidity
after TVAA repair. At examination of individual postoper-
ative complications, only smoking (P  .027) was signifi-
cantly associated with development of dialysis-dependent
renal failure. Finally, at Kaplan-Meier analysis, rupture (P
.0001) and aneurysm extent (P  .0001) negatively corre-
lated with long-term survival after TVAA repair; only an-
eurysm extent (P  .010; relative risk, 37.3) remained
significant at Cox multivariate analysis.
DISCUSSION
While much has been written about the natural history,
surgical management, and operative outcome of thoraco-
abdominal aneurysm (TAA) repair, the development of a
new aneurysm proximal to a previously placed AAA graft
has been less well investigated. Cambria et al11 reported
that a third of all patients who undergo TAA repair have
undergone a previous aortic resection, with 60% being AAA
repairs. In the largest series to date, Coselli et al6 described
123 patients with recurrent proximal aneurysms after pre-
vious AAA repair, 82% of which were continuous with the
previous proximal anastomosis. Other reviews of secondary
para-anostomotic aneurysms have combined patients with
aortoiliac occlusive disease with those initially treated be-
cause of an AAA.7,8,10,12-14 In this article we present our
own institutional experience with recurrent TAAs involving
the visceral aortic segment after previous AAA repair.
As would be expected, given the reoperative nature and
added anatomic complexity, surgical repair of these aneu-
rysms has typically been associated with high mortality. Our
8.2% overall 30-day operative mortality rate for recurrent
ortic aneurysm repair after previous abdominal aorticral a
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lished series, with 30-day mortality ranging from 12% to
28%.6,8,9,15 Of interest, the 4.1% operative mortality for
nonruptured TVAAs is also comparable with our recently
published experience of nonruptured Crawford type IV
TAAs (5.3% overall operative mortality, 0% over the last 7
years of the study).16
Consistent with numerous studies in the AAA and TAA
literature,11,17-19 aneurysm rupture strongly correlated
with operative mortality. The 50% mortality rate of our
patients with ruptured TVAAs highlights the continued
poor outcome in these patients, particularly in comparison
with patients who undergo elective treatment. In one rep-
resentative review, for example, Matsumura et al10 report a
5.1% operative death rate for elective repair of recurrent
proximal aneurysms, but an 88% rate for ruptured aneu-
rysms. At statistical analysis, aneurysm extent also was
strongly predictive of operative death, an association previ-
ously described by Gilling-Smith et al20 and by others.9 In
our study, two of four operative deaths involved aneurysms
that extended to the aortic arch, and a third extended to the
mid–descending aorta.
The significant major and total morbidity rates in the
current study further corroborate previous investiga-
tions,7,13 and presumably reflect both the increased diffi-
culty of repeat surgery, and a greater degree of concomitant
visceral occlusive disease and other comorbid conditions in
this patient cohort. Operative blood loss, a well-recognized
risk factor for poor surgical outcome,21 was the lone statis-
tically significant predictor of major morbidity. There was a
4.1% rate of permanent postoperative paraparesis, which
was unaffected by any of the neuroprotective adjuncts used
in the study. Of note, at least two reviews, one reflecting the
extensive TAA experience at Baylor University18 and the
other the Stanford University experience with thoracic
stent grafting,22 have suggested that previous AAA grafting
Table IV. Univariate and multivariate analysis for operativ
patients undergoing TVAA repair after previous AAA repa
Major
morbidity Rena
Failu
(HDUnivariate*
Rupture
Aneurysm extent
Aneurysm size
Estimated blood loss .023¶ .053
Postoperative non-dialysis
renal insufficiency
Smoking .027
Values represent significance (P).
TVAA, Thoracovisceral abdominal aortic aneurysm; AAA, abdominal aorti
*Fisher exact test.
†Dialysis-dependent renal failure.
‡Kaplan-Meier log rank test.
Cox model.
§See text for relative risk.
¶t test.increases the risk for paralysis in thoracic and thoracoab-
dominal aneurysm surgery. While most postoperative renal
failure was transient, 10% of our study patients ultimately
required long-term dialysis, a complication well known to
accelerate early and late death.18,23 Neither the manner in
which the visceral vessels were reconstructed nor the need
for a concomitant visceral artery endarterectomy signifi-
cantly affected the incidence of post-procedure renal or
mesenteric ischemia.
Five-year survival in the current series was only 37%.
This is in contrast to long-term survival rates for both AAA
repair and TAA repair, which typically range between 60%
and 70% in large institutional series.1,11,18 Although few
natural history data are available to enable meaningful
survival comparisons in similar patients who received con-
servative treatment, this result clearly underscores the im-
portance of patient selection when considering surgical
treatment of TVAA after AAA repair.
As evidenced by the wide variety of visceral reconstruc-
tions used, we find it advantageous to maintain a flexible
approach to surgical management in these patients. Each
anatomic situation should be considered individually, and
the operative plan altered as necessary in response to intra-
operative findings. We have found full anterior and poste-
rior mobilization of the left kidney particularly helpful in
selected cases, and in general favor the clamp-and-sew
technique championed by Crawford,21 rarely using atri-
ofemoral bypass. The value of limiting visceral patch size
has recently been well demonstrated by Dardik et al.24
A subject of some debate in the literature is whether the
extent of subsequent aneurysm development after AAA
repair represents a generalized tendency to aneurysm de-
generation or is simply a function of technical consider-
ations related to the original AAA repair. For example, it is
commonly believed that leaving as little remnant native
aorta as possible below the renal arteries at AAA repair
rtality, major morbidity, and time to median survival in
Operative
mortality Time to median survival
Univariate* Univariate‡ Multivariate§
.030 .0001
.0007 .0001 .010
.069¶ .057
.083
rysm; HD, hemodialysis dependent.e mo
ir
l
re
)†
1¶
c aneu
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opment at that site. Renewed interest in the fate of the
proximal neck after both open AAA repair25-27 and endo-
vascular AAA repair28,29 has arisen over similar concerns
with ongoing neck dilatation and consequent graft disrup-
tion or migration. Of note, almost 10% of the patients in
our series had a significant length of infrarenal aortic neck
after AAA repair. While we did find radiographic evidence
that the AAA grafts dilated over time (on average, 2 mm
over the nearly 7-year mean interval between aneurysm
repairs), we found no evidence of local or regional infection
to explain the graft disruption in the six pseudoaneurysms
in our cohort.
The propensity for formation of synchronous and
metachronous aneurysms in patients with aortic aneurysms
has been well known since Crawford and Cohen’s30 major
publication on the subject. Efforts to identify a specific
biologic or genetic factor responsible for this multifocal
distribution in affected patients have to date failed. In the
current study, several patients had a known ascending or
descending thoracic aortic aneurysm discontinuous with
the AAA. In at least 12 additional patients the aorta prox-
imal to the AAA graft was known to be ectatic or frankly
aneurysmal at the original repair, but was left untreated.
This tendency to tolerate residual pararenal disease, a com-
promise ostensibly chosen in the interests of simplifying the
operative procedure, is additionally reflected in the higher
than typical 22-mm average AAA graft diameter found in
the current study. It is logical to presume that the natural
history of the disease is primarily responsible for subsequent
aneurysmal expansion of these incompletely treated aortic
segments. The frequency of late aortic events and subse-
quent fatal aortic rupture, the most common cause of late
death in our series, further emphasizes the systemic quality
of the pathologic process and the noncurative nature of
surgical repair in many of these patients.
In light of the above considerations and the results of
this and similar studies,3-7,30 we have come to favor an
aggressive approach toward early primary treatment of vis-
ceral segment aortic aneurysms that accompany AAAs, even
when the suprarenal component is below the size typically
considered suitable for repair on its own merit. We believe
it reasonable to consider treating any visceral segment
greater than 3.5 cm at the same time as a concomitant AAA
warranting repair in a patient at good surgical risk with a
reasonable life expectancy. Justification for this recommen-
dation comes from both Crawford and Cohen’s30 finding
of reduced mortality in patients undergoing simultaneous
repair of synchronous aneurysms compared with staged
repair, and the lower operative mortality and 5-year mor-
tality noted in more recent TAA series,16 compared with
the combined results of AAA and subsequent visceral seg-
ment aneurysm repair. Such practice averts the increased
complexity associated with a secondary procedure and the
markedly elevated morbidity that is a hallmark of recurrent
TVAA repair. Still further benefit to primary repair would
be realized in those patients with metachronous or enlarg-
ing synchronous aneurysms that would otherwise escapedetection with surveillance or symptom-prompted evalua-
tion, and thus be at high risk for catastrophic rupture.
Given both the prevalence of ongoing aortic degener-
ation and the high mortality associated with rupture, we
also support selective surveillance after AAA repair. Our
current practice is initial annual or biennial screening, fol-
lowed by surveillance every 3 to 5 years, in patients consid-
ered at increased risk for TVAA development. Included in
this group are patients with residual visceral component
ectasia or aneurysmal disease, a recognized tendency to
form multiple aneurysms, or, on the basis of data from this
study and from the Mayo Clinic17 indicating a predisposi-
tion to subsequent aneurysm formation, patients with rup-
tured AAA. The benefit in patients without these risk
factors is unclear. While several authors have advocated the
use of ultrasonography as the best primary screening meth-
od,7,13,17 the superior sensitivity of computed tomography
in detecting suprarenal aortic disease makes it, in our view,
the more logical choice. A formal cost-benefit analysis that
better delineates the cost-effectiveness of post AAA surveil-
lance is forthcoming.
Although the data for this review were collected in a
prospective registry, the study is limited by its retrospective
nature, lack of full data regarding the intial AAA repair, and
lack of comparative data for similar patients who received
conservative treatment. The relatively few patients in the
study also reduces the strength of the statistical analysis and
precludes more extensive subset assessment.
In summary, elective repair of TVAA after previous
AAA repair can be performed with an acceptable level of
operative mortality, though with considerable operative
morbidity. Limited long-term survival due to significant
comorbid conditions, and the distinctive nature of the
disease process, mandate careful patient selection. Newer
methods to treat this challenging clinical situation are un-
der active development, and early efforts with endovascular
repair of thoracoabdominal aneurysms are being report-
ed.31,32 Pending further technologic advancement, how-
ever, we favor an aggressive approach to visceral segment
aneurysm management, and recommend computed to-
mography surveillance after AAA repair in selected patients,
to monitor further aortic degeneration.
We thank Ms Julie Lombara for assistance in mainte-
nance of the vascular registry, data retrieval, and statistical
analysis. Peter Gaccione, MA (Department of Health Care
Policy, Harvard Medical School) provided biostatistical
consultation and performed the univariate and multivariate
analyses.
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